Infrared spectroscopic signals arising from ligand binding and conformational changes in the catalytic cycle of sarcoplasmic reticulum calcium ATPase.
Fourier transform infrared spectroscopy was used to investigate ligand binding and conformational changes in the Ca2(+)-ATPase of sarcoplasmic reticulum during the catalytic cycle. The ATPase reaction was started in the infrared sample by release of ATP from the inactive, photolabile ATP derivative P3-1-(2-nitro)phenylethyladenosine 5'-triphosphate (caged ATP). Absorption spectroscopy in the visible spectral region using the Ca2(+)-sensitive dye Antipyrylazo III ensured that the infrared samples were able to transport Ca2+ in spite of their low water content, which is required for mid-infrared measurements (1800-950 cm-1). Small, but characteristic and highly reproducible infrared absorbance changes were observed upon ATP release. These infrared absorbance changes exhibit different kinetic properties. Comparison with model compound infrared spectra indicates that they are related to photolysis of caged ATP, hydrolysis of ATP in consequence of ATPase activity and to molecular changes in the active ATPase. The absorbance changes due to alterations in the ATPase were observed mainly in the region of Amide I and Amide II protein absorbance and presumably reflect the molecular processes upon phosphoenzyme formation. Since the absorbance changes were small compared to the overall ATPase absorbance, no major rearrangement of ATPase conformation as the result of catalysis could be detected.